Background and Purpose-Stroke patients often report that primary care physicians (PCPs) are their first medical contact after onset of symptoms. We studied PCP attitudes and current practice in early management of suspected stroke patients. Methods-A cross-sectional survey was conducted among 714 general practitioners, internists, and neurologists providing acute primary care for stroke patients in 4 different regions in Germany. PCP attitudes and practices were assessed with standardized questionnaires and case vignettes presenting suspected stroke patients contacting PCPs either by phone or in practice. Factors influencing the decision of the PCPs to admit patients with clear stroke symptoms as medical emergency to hospital were assessed using multivariate analysis. Results-In total, 395 PCPs participated in the study (55.3%). Most PCPs agreed that stroke (94.7%) and transient ischemic attack (84.8%) were medical emergencies. In case vignettes, admission to hospital as medical emergency was preferred management after first contact to patients with clear stroke symptoms by phone or in practice (68.9% and 65.6%, respectively). Outpatient clarification was the preferred option of PCPs in patients with unclear stroke symptoms contacting PCPs by phone or in practice (54.7% and 75.5%, respectively) and in transient ischemic attack patients (50.9%). Working as general practitioner (odds ratio, 0.3; 95% confidence interval, 0.2 to 0.6) and practice location outside metropolitan area (Pϭ0.002) independently decreased probability of admitting suspected stroke patients as medical emergency when first contact to PCPs was by phone. PCP agreement that all stroke and transient ischemic attack patients must be admitted to hospital increased probability for early hospitalization of stroke and transient ischemic attack patients when first contact was in practice (odds ratio, 2.0; 95% confidence interval, 1.2 to 3.3, and odds ratio, 1.8; 95% confidence interval, 1.1 to 2.8, respectively). Conclusions-Stroke and transient ischemic attack were well recognized as medical emergencies by PCPs in our study.
T here is convincing evidence that specific therapeutic and management strategies reduce stroke-related mortality and morbidity. [1] [2] [3] The majority of these therapies are more effective if administered as soon as possible after stroke onset. Some therapies even require the start of the treatment within a given time period. 4, 5 Therefore, early hospitalization of suspected stroke patients for immediate diagnostic intervention as well as adequate treatment and management is crucial to reduce burden of stroke for society. 2, 4 A major demand for early admission of stroke patients to hospital is an effective prehospital management. 3, 6 In observational studies among hospitalized stroke patients, primary care physicians (PCPs) are the first medical contact person after onset of stroke symptoms in 25% to 45%. [7] [8] [9] [10] [11] Therefore, it is of great importance that PCPs correctly recognize stroke signs and symptoms as, for example, potential time delays minimize the option to initiate tissue plasminogen activator treatment. 5 According to current recommendations, PCPs should immediately initiate referral of a suspected stroke patient to an adequate hospital. 3 However, there are limited data available on attitudes and current referral practice of PCPs in the very early management of stroke suspected patients.
Therefore, we conducted a cross-sectional survey among PCPs on their perception of stroke and transient ischemic attack (TIA) as medical emergencies as well as their current practice in referral of patients suspected of stroke or TIA.
Methods

Sample and Setting
The study was conducted among general practitioners, internists, and neurologists providing acute primary care for stroke patients in 4 geographically different regions of North Rhine-Westphalia, Germany. As study areas, 2 mainly urban (Muenster, Dortmund) and 2 mainly rural regions (Arnsberg, Luedenscheid) were chosen. Within the urban areas, the study was performed in existing networks of PCPs covering Ϸ60% of all PCPs in these areas. In the rural areas, a random sample of 50% of all PCPs was drawn from the official list of the Westphalian Board of Physicians. In total, 714 PCPs in the 4 regions were invited to participate. The study was performed from September 2005 to March 2006.
Survey Instrument
Standardized questionnaires were developed. For investigating attitudes of PCPs concerning acute management of stroke and TIA patients, participants were asked to indicate their level of agreement with nine general statements on a 4-item Likert scale. 12 PCP current practice of early management of stroke suspected patients were investigated by presenting 5 case scenarios. Case scenarios described in detail age, sex, comorbidities, and clinical signs and neurological symptoms of a specific patient. Because the first contact of patients with suspected stroke to the PCP will occur either on the phone or in person in the office, case vignettes included both settings. Two scenarios asked about PCP management of suspected stroke patients when first contact to patient was on the phone, one with clear and one with unclear stroke symptoms. The 3 remaining scenarios investigated PCP management of suspected stroke patients after first contact to patients in PCP practice, one with clear, one with unclear stroke symptoms, and one with clear signs of a TIA 1 night before. For each case scenario, PCPs were asked to indicate their initial reaction in the specific situation from predefined options. These response options were combined into outpatient clarification (including, eg, further laboratory or diagnostic tests by the PCP or referral of the patient to another physician in an outpatient setting), admission to hospital as a medical emergency, admission to hospital not as a medical emergency, and other actions. The case scenarios were constructed by the study group and critically reviewed by an experienced general practitioner and a clinical neurologist, both not involved in the study. A copy of the case vignettes is available on request from the study group. Finally, PCP preferences for selecting a suitable hospital for admitting identified stroke patients were assessed. Demographic variables of the PCP and the PCP practice characteristics were documented. The questionnaire was adapted in accordance with a previous Australian study. 13 A pretest was performed with 25 PCPs for investigating acceptance of the questionnaire and correct understanding of the case vignettes.
Data Collection
Questionnaires were self-administered. Each PCP received a standardized mailed questionnaire with a personal cover letter and a stamped self-addressed envelope. If the PCP did not answer, 2 postal reminders were sent out within 3-week intervals. If still no questionnaire returned, the PCP was contacted by phone.
Statistical Analysis
The t test was used to test differences in continuous variables, and the 2 test was used for those in proportions. Multivariate logistic regression analysis was performed to identify factors independently influencing the decision of the PCP to admit a stroke or a TIA patient with clear symptoms to hospital as medical emergency in relation to PCP demographic and practice characteristics. Odds ratio and corresponding 95% confidence intervals were calculated by running different regression models for suspected stroke patients with first contact by phone, first contact in practice, and for TIA patient with first contact in practice. The impact of the following variables on probability of admission to hospital as a medical emergency were investigated: sex, work experience, discipline of PCP (general practitioner versus internist and neurologist), working in group practice, location of practice, mean number of acute stroke patients treated per year, mean distance of emergency medical services (EMS) to next hospital, agreement that every stroke or TIA patient is a medical emergency and agreement that all stroke or TIA patient must be admitted to hospital (agree or rather agree versus disagree or rather disagree). Analyses were controlled for study area. Statistical significance of the resulting coefficients was tested using the likelihood ratio test. Variables in multivariate analyses were eliminated using backward-elimination procedure. Analyses were restricted to data without missing values. All tests were 2-tailed and statistical significance was determined at an ␣ level of 0.05. Statistical analyses were performed with SPSS 12.0 software packet.
Ethics
The Ethics Committee of the Westphalian Board of Physicians and the Medical Faculty of the University of Muenster approved this study.
Results
Of 714 eligible PCPs, 395 completed the questionnaire (55.3%). From the remaining 319 PCPs, 31.4% indicated lack of time, 21.9% general refusal of scientific studies, 16.6% lack of interest in the topic, 4.7% other reasons, and 0.6% absentee of financial gratification as reasons for not participating; 16.6% were not reached by phone after several attempts and 8.2% gave agreement for participation by telephone, but no questionnaire returned.
Demographic Characteristics
The mean (standard deviation) age of PCPs was 49.5 (8.2) years, and 23.3% were female. Half of PCPs (50.3%) indicated working in a group practice; the majority of respondents were general practitioners (72.7%). Further characteristics are shown in Table 1 . Nearly half of the PCPs treated Յ10 patients with acute stroke per year; the mean distance of an EMS to the next hospital was Յ20 minutes for 97.5%. Despite a greater proportion of practices located in metropolitan areas and a shorter mean distance of EMS to the next hospital in the urban samples, no other statistical significant differences were observed between the urban and the rural PCP samples.
Perception of Stroke and TIA as Medical Emergencies
PCP views of stroke and TIA as medical emergencies are presented in Table 2 . Most of PCP perceived every stroke (95%) and every TIA (85%) as medical emergency. However, 39% of PCP agreed or rather agreed that TIA patients could receive outpatient diagnosis and treatment. We further asked about PCP reasons for not admitting stroke patients to hospital (multiple answers possible). If PCPs reported to treat stroke patients in an outpatient setting, main reasons for not hospitalizing stroke patients were severe comorbidities of stroke patient (36.7%), lack of therapeutic consequences of hospital admission for the patient (32.9%), or patients' refusal of hospital admission (23.8%). Table 3 summarizes PCP responses to the 5 case vignettes indicating current practice of acute management of patients with suspected stroke and TIA 1 night before. Admission to hospital as medical emergency was the preferred management option of PCP after first contact to a patient with clear stroke symptoms by phone (69%) and in practice (66%). Most PCP voted for outpatient clarification in patients with unclear stroke symptoms presenting by phone (55%) or in practice (76%) and in TIA patients (51%). In multivariate analysis, a patient with clear stroke symptoms who contacted the PCP by phone was less likely to be admitted to hospital as a medical emergency when location of the doctor's office was outside a metropolitan area (Pϭ0.002) and the respondent was working as a general practitioner (odds ratio, 0.3; 95% confidence interval, 0.2 to 0.6; Table 4 ). Agreement of PCPs to the statement that all stroke patients and all patients with TIA must be admitted to hospital showed a significant increase in the probability of admitting a suspected stroke patient (odds ratio, 2.0; 95% confidence interval, 1.2 to 3.3) and a TIA patient (odds ratio, 1.8, 95% confidence interval, 1.1 to 2.8) to hospital as an emergency when first contact to this patient was in office.
Current Practice of Acute Stroke Management
Criteria for Selecting a Hospital for Acute Stroke Patients
PCP criteria for selecting a suitable hospital for admitting identified stroke patients who had first medical contact to PCPs are shown in the Figure. Approximately 45% of PCP stated that they would admit all stroke patients to a specialized stroke center; only 5% did not want to influence the selection process.
Discussion
Our cross-sectional study provides the first data to our knowledge on current referral patterns of PCP in the very early management of patients with suspected stroke or TIA after first contact to PCPs. The majority of PCPs in our study agreed that acute stroke and TIA were medical emergencies. However, only two-thirds of PCPs would immediately admit stroke suspected patients with clear symptoms to hospital as a medical emergency. Case vignettes also indicated that patients with unclear stroke symptoms and TIA patients were more likely to be initially diagnosed and treated as outpatients. Factors independently influencing early management of stroke suspected patients differ depending on whether first contact to the PCP was by phone or in practice. Discipline of the PCP and localization of practice influenced likelihood of patients to be admitted as a medical emergency when first contact to the PCP was on the phone. In patients contacting PCPs in practice, agreement of PCPs that every stroke or TIA must be admitted to hospital increased the probability of admitting these patients as medical emergency immediately. The percentage of PCPs in our study who agreed or rather agreed that every stroke is a medical emergency was comparable to a previous Australian study among general practitioners (95% versus 97%, respectively). 13 In addition, in both studies similar numbers of PCPs thought that all stroke patients should be admitted to hospital (75% versus 74%, respectively). 13 However, in our study only two-thirds of PCPs would admit a patient with clear stroke symptoms to hospital as medical emergency. This gap between awareness and concrete action might be attributable to the fact that currently no widely accepted guidelines for PCPs are available for the correct identification and management of suspected stroke in patients in the very early stage. The low rate of PCPs who would admit a patient with a TIA to hospital as a medical emergency in our study might reflect a tendency to neglect an acute TIA as serious disease when symptoms are Agree that stroke or TIA is a medical emergency 1. no longer present at first contact. However, there is strong evidence for a high risk of stroke after TIA of 10% at 7 days, and up to 20% at 1 month. 14 -17 It is worth remarking that Ϸ50% of strokes occur within the first 48 hours after TIA onset. 16 A considerable variation in the management of patients with TIA was also demonstrated in a previous study that presented case vignettes of TIA patients to a convenience sample of practicing neurologists. 18 One further study analyzing medical records of patients with stroke and TIA in PCP practices showed that 10% of patients with stroke but only 2% of patients with TIA were admitted to hospital on the day of the index visit while most patients were completely managed as outpatients. 19 In our study, general practitioners were less likely to admit a stroke patient to hospital as a medical emergency when first contact to the patient was by phone compared with internists or neurologists. Previous studies reported delayed hospital admission of suspected stroke patients when first contact was to general practitioners, [7] [8] [9] 11, 20 but no differentiation was made between phone and personal contact. General practitioners take the main responsibility for the referral of their patients to specialized outpatient care or to hospital. 21 Therefore, general practitioners might prefer involvement in diagnosis and treatment of their patients to a greater extent 22 and might also prefer examining the patients personally before involving a specialist or admitting the patient to hospital. There was also a decreased likelihood that a suspected stroke patient who contacted the PCP by phone was admitted to hospital as a medical emergency when the location of doctor's practice was outside a metropolitan area. Because of broader catchment areas of EMS outside metropolitan areas, arrival times of EMS are longer in rural areas compared with urban areas. 23 Thus, PCPs working outside a metropolitan area might perceive that there is no substantial time gain for immediately calling an EMS compared with an outpatient clarification of symptoms. However, mean distance of EMS to next hospital showed no significant influence on the attitude of a PCP to admit a suspected stroke patient to hospital as a medical emergency. We found that a patient with suspected stroke or TIA with first contact in office was managed more often as a medical emergency when PCP agreed with the statement that every stroke and every TIA patient must be admitted to hospital. This is in accordance with recommendations of current guidelines emphasizing that health care professionals must consider stroke as a medical emergency to ensure immediate hospital admission of suspected stroke patients. 2, 3, 24 The likelihood of being admitted to hospital as a medical emergency was lower when the patient was seen in practice compared with first contact by phone. This result might reflect that if PCPs are unable to verify the described symptoms clearly on the phone, they tend to act more cautious and admit patients to hospital.
Our study has several limitations. First, results were based on self-reported stroke awareness and referral patterns of PCP. We were not able to determine whether PCPs really expressed their actual practice when being approached by a stroke or a TIA patient. Second, we cannot exclude that responders had different awareness of acute stroke and TIA than nonresponders. Approximately 40% of nonattending PCP indicated refusal of scientific studies or lack of interest in the topic as reason for not participating. Thus, this subgroup might be less aware of stroke and TIA being medical emergencies. Third, because of differences between health care systems, our results might not be completely transferable to other countries. Thus, further research is needed to confirm our findings.
Conclusion
Different factors influenced the decision of PCPs to hospitalize patients with clear symptoms as medical emergencies depending on whether first contact to the PCP was by phone or in practice. Therefore, future studies have to consider carefully potential variations in ways suspected stroke patients first contact their PCPs. A positive association was found between the agreement that all stroke and TIA patients must be admitted to hospital and the management of patients with suspected stroke and TIA as medical emergencies. Thus, PCP criteria for selecting a hospital for patients with acute stroke (multiple answers possible).
programs increasing awareness of PCPs to perceive stroke as medical emergency might be effective.
